Characterization of rainbow trout branched-chain alpha-keto acid dehydrogenase complex: inter-domain segments of the E2 component affect the overall activity.
Branched-chain alpha-keto acid dehydrogenase complex (BCKADH) contains decarboxylase (E1), dihydrolipoyl transacylase (E2), and dihydrolipoyl dehydrogenase (E3) as catalytic components. BCKADH purified from rainbow trout (Oncorhynchus mykiss) liver was comparable with mammalian BCKADH in various enzymatic characteristics, but less efficient in catalyzing the overall reaction. The trout E2 subunit was larger than the mammalian subunit and rather similar to the chicken one in relative molecular mass on SDS-PAGE, whereas the E1 component was similar between trout and mammalian both in relative molecular mass of its alpha and beta subunits and in the catalytic activity. Trout E2 cDNA cloning and nucleotide sequencing revealed that the mature trout E2 subunit consists of 435 residues, and possesses 14 additional residues compared with mammalian E2. Eleven of these are localized in two interdomain segments as two sequences with two and nine residues, respectively. Trout E2 was inferior to rat E2 in the capacity for binding the E1 component, similar to chicken E2. Thus, it appears that non-mammalian BCKADH E2 is distinct from that in mammals in the structure of interdomain segments, resulting in reduction of overall activity of the enzyme complex.